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$D$ $\mathrm{R}^{n},$ $n\geq 2$ , . $x_{i}y\mathrm{C}-D$
$k_{D}(x, y)= \inf_{\gamma}\int_{\gamma}\frac{d\mathrm{s}}{\delta_{D}(z)}$
.
$x$ $y$ . $\delta_{D}(z)=d(z, \partial D)$ , inf $x$ $y$ $D$
$\gamma$ . $\delta_{D}$ – , $D$




. $\gamma$ : $[0, a]arrow D$ , $x$ \sim
$D$ ,
$|x’(t)|=\delta_{D}(x(\partial))\mathrm{a}.\mathrm{e}.$ , .
$|\delta_{D}(X(t+\triangle t))-\delta D(x(t))|\leq|x(t+\triangle t)-X(t)|$ .
$|x’(t)|$ $||x’(t)|’|\leq|x’(t)|,$ $\mathrm{a}.\mathrm{e}.$ , $e^{t}|x’(t)|$ ,
$e^{-t}|X’(t)|$ .
$e^{-t}|X(\prime \mathrm{o})|\leq|x’(t)|\leq e^{t}.|X’(\mathrm{o})|$ , (1)
(l–e$-t$ ) $|x’(0)| \leq\int_{0}^{t}|X^{;}(t)|dt\leq(e^{t}-1)|X^{i}(\mathrm{o})|$ . (2)
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$\gamma$ , $|\gamma|$ ,
$|\gamma,$ $|_{*}$
$| \gamma|_{*}\geq|\log\frac{\delta_{D}(y)}{\delta_{D}(x)}|$ , (1’)
$| \gamma|_{*}\leq\log\frac{\delta_{D}(x)}{\delta_{D}(x)-|\gamma|}$ , $0\leq|\gamma|<\delta_{D}(x)$ , (2) $\mathrm{a})$
$| \gamma|_{*}\geq\log(1+\frac{|\gamma|}{\delta_{D}(x)})\geq\log(1+\frac{|x-y|}{\delta_{D}(x)})$ , $(2’ \mathrm{b})$
(1’) $(2’ \mathrm{b})$ Gehring-Palka .
, (H ) ,
, , ,




$\mathcal{H}$ $[0, \infty)$ , $H(t)\geq e^{-b},$ $t\geq 0$ , ( )
$H$ . $H\in \mathcal{H}$ . $D$
$\delta_{D}(x)\leq\delta_{D}(X_{0})H(kD(X, x_{0}))$ , $x\in D$ ,
$x_{0}\in D$ H . $x_{0}$
$x(t)$ $|x’(t)|\leq|x’(\mathrm{o})|H(t),$ $t\geq 0$ , . $\mathcal{H}$
$H$
$H(0)=1$ , $|H’|\leq H$,
$\mathcal{H}_{0}$ . $H\in \mathcal{H}$ $\hat{H}\in \mathcal{H}_{0}$
$\hat{H}(t)=\mathrm{n}\mathrm{l}\mathrm{i}\mathrm{n}$ { $e^{t}$ , inf $H(a)e^{1-}$ }$\iota a|$
$0\leq a<\infty$
. $\hat{H}$ $H$ $\mathcal{H}_{0}$ H H
, $\mathcal{H}_{0}$ $H$ H .
2
$H$ , Euclid
: $D$ H $(H\in \mathcal{H})$ . $\gamma$ : $x=x(t)$ $x_{0}$
. $\gamma(x, y),$ $x,$ $y\in\gamma$ , $x$ $y$ $\gamma$
.
$| \gamma(x(t_{1}), x(t2))|=\int_{t_{1}}^{t_{2}}|x’(t_{\text{ }})|dt\leq\delta_{D}(X_{0})\int_{t_{1}}^{t_{2}}\hat{H}(t)dt$ (3)
, $\mathcal{H}_{0}$ $H$ , $D$ $x_{0}\in D$
$\gamma$ $\delta_{D}(x)=\delta_{D}(x\mathrm{o})H(kD(X, x_{0})),$ $x\in\gamma$ ,
.
( ) $D,$ $\gamma$ , $D’= \bigcup_{x}\in\gamma B(X, \delta_{D}(x))$
H .
, $(a, b)$ $H(t)=ce^{-t}$ , $(a, \infty)$ $H(t)=$
$c_{-}e^{-t}$ $H\in \mathcal{H}_{0}$ H- .
, $H\in \mathcal{H}_{0}$ $\lim\inf_{barrow}+0(H(t)-1)/t=-1$ ,
$H$ , $D$ $\delta_{D}(x)\leq\delta_{D}(X_{0})H(kD(X, X_{0}))$ $D$ $x_{0}$
.




1. $D$ , $0<\alpha\leq 1,$ $\beta\geq 0$
$k_{D}(x, x \mathrm{o})\leq\frac{1}{\alpha}\log(\frac{\delta_{D}(_{X_{0}})}{\delta_{D}(x)})+\beta$ , $x\in D$ ,
$(\alpha, \beta)- \mathrm{H}_{\ddot{\mathrm{O}}}1\mathrm{d}\mathrm{e}\mathrm{r}$ . $(\alpha, \beta)- \mathrm{H}_{\ddot{\mathrm{O}}}1\mathrm{d}\mathrm{e}\mathrm{r}$ $H_{\alpha\beta}(t)=e^{\alpha\beta-\alpha t}e$
H\alpha \beta .
H\"older John . $D\subset \mathrm{R}^{n}$
$0<\alpha\leq 1$ $x\in D$ $x_{0}$ $x$ $D$ $\gamma$
$\delta_{D}(y)\geq\alpha|\gamma(y, x)|$ , $y\in\gamma$ ,
3
, $D$ $x_{0}$ $\alpha$-John . $\gamma$ : $x=x(t)$ ,
$0\leq t\leq t_{1}$ , $e^{\alpha t} \int_{t}^{t_{1}}|X^{J}(u)|du$
$t_{1}\geq l:=(1+\alpha)^{-1}$
$|x’(t_{1})| \leq\frac{e^{l}}{l}\int_{t_{1^{-}}\iota}^{t_{1}}|x’(t)|dt\leq\frac{e^{-\alpha(t\iota)l}1-+}{l}\int_{0}^{t_{1}}|x’(t)|dt\leq(1+\alpha^{-1})e^{-\alpha t_{1^{-}}}|+1XJ(0)|$ .
$t_{1}<l$ $\alpha$-John $\beta=\alpha^{-1}+\alpha^{-1}\log(1+\alpha^{-\perp})$
$(\alpha, \beta)$ -H\"older .
2. $D$ $\partial D$ $\alpha,$ $0<\alpha<1$ , H\"older
,
$k_{D}(x, x \mathrm{o})\leq C(\frac{\delta_{D}(x_{0})}{\delta_{D}(x)})^{1-\alpha}$ , $x\in D$ ,
. $D$ $C>0$ $H(\mathrm{f})=C(t+1)^{-1/(1-\alpha)}$ H-
.
3. $D$ $\partial D$ $O(u\log(u-1))$ modulus
,
$k_{D}(x, x \mathrm{o})\leq C(\log\frac{\delta_{D}(_{X_{0}})}{\delta_{D}(x)})2$
. $D$ $p,$ $C>0$ $H(_{\backslash }t)=C\exp(-p\sqrt{t})$ H-
. Zygmund class .
3
$H$ H- .
1. $H$ $|H’|\leq H$ $\mathcal{H}$ , $D$ $\mathrm{R}^{n}$ , $x_{0}\in D$ .
$x\in D$ $\epsilon>0$ , $y,$ $y’\in D$ $x\in B(y,\hat{\delta}_{D}(y)),$ $\delta_{D}(x)=$
$\delta_{B(y,\delta_{D}(}y))(X),$ $k_{D}(y, y^{J})<\epsilon,$ $\delta_{D}(y’)\leq\delta_{D}(x_{0})H(k_{D}(y’, x_{0}))$ .
$D$ $x_{0}$ H .
$D$ $\mathrm{O}\in D,$ $\delta_{D}(0)=1$ ,
$D=$ $\cup$ $B(se_{1},$ $\delta_{D}(se_{1}))$
$s\geq 0$ , selCD
4
. $c_{1}=(1,0, \ldots, 0)$ , $B(x, r)$ $x$ $r$
. , $H$ $|H’|\leq H$ $\mathcal{H}$ , $D$
, $\gamma=\{se_{1}|s\geq 0, se_{1}\in D\}$ $\delta_{D}(x)\leq H(k_{D}(x, 0))$
$D$ H- .
$\mathcal{H}$ $H$
$H(0)=1$ , $|H’|\leq H$ , $H”\leq H$ ,
$\mathcal{H}_{1}$ . $\mathcal{H}_{1}\subset \mathcal{H}_{0}\subset \mathcal{H}$ .
1 $[0, a)arrow(\mathrm{O}, \infty)$ , $r(\mathrm{O})=1,$ $|r’|\leq 1$ $\lceil_{a}<\infty$
$r(a-\mathrm{O})=0\rfloor$ $\mathcal{R}_{0}$ , $(r^{2})’’\leq 2$
$\mathcal{R}_{1}$ . $a=a_{r}\in(0, \infty]$ . $r$ , $D$
$r(s)=\delta_{D}(se_{1}),$ $0\leq s<a,$ $(a= \sup\{s\geq 0|se_{1}\in D\})$
$r\in R_{1}$ .
.
2. , $H_{0}$ $\mathcal{R}_{0}$ , $\mathcal{H}_{1}$ $\mathcal{R}_{1}$ :
$r(s)=H( \int_{0}^{s}\frac{ds}{r(s)})$ , $0\leq s<a$ ,
$a=a_{H}= \int_{0}^{\infty_{H}}(t)dt$ .
1. $[0, \infty)$ $H>0$ $D$
$\delta_{D}(x)=H(kD(X, \mathrm{o}))$ , $x=se_{1}\in D$ , $s\geq 0$ ,




$\mathcal{H}_{0},$ $\mathcal{H}_{1}$ lattice property . $H\in \mathcal{H}_{0}$
$H(t)= \inf_{\mu}a_{\mu}e^{||}\mu\iota_{-t}$ , $a_{\mu}>0$ , $t_{\mu}\in \mathrm{R}$ ,
5
$H\in \mathcal{H}_{1}$
$H(t)= \inf_{\mu}a\cosh(\mu f_{\text{ }}-t)\mu$ ’ $a_{\mu}>0$ , $t_{\mu}\in \mathrm{R}$ ,
, $e^{|t-t_{\mu}|}$ $\cosh(t-t)\mu$
. , $\mathcal{H}3$
$\mathcal{H}_{0}$ . , $ft_{0}$
, $\mathcal{H}_{1}$ - .
1 $H\in \mathcal{H}_{1}$ H $\int_{0}^{\infty_{H(t)d}}t<\infty$
. $\mathcal{H}_{0}$ $H_{1}$ , $H\in \mathcal{H}_{0}$
. $\lim\inf_{tarrow+0}(\hat{H}(t)-1)/t=-1$ $H\mathrm{C}-\mathcal{H}$
H .
2. $\lim\inf_{tarrow+0}(\hat{H}(t)-1)/t>-1$ $H\in \mathcal{H}$ :
$a)$ H ;
$b)$ H $D$ ;
$c) \int_{0}^{\infty}\hat{H}(t)dt<\infty$ .
, $y\in\partial D$ $x_{0}$ $y$ . c)
$\Rightarrow \mathrm{a})$ (3) .
, –
3. $f,$ $F$ $[t_{0}, \infty)$ $f\leq F$ .
$a)F$
$\lim_{tarrow}\sup_{\infty}\frac{\int_{F^{-1}(f}^{\infty}(t))F(u)du}{\int_{t}^{\infty}f(u)du}\geq 1$.
$b)\Phi$ $(0, \in]$ .
$1 \mathrm{i}_{1}\mathrm{n}\sup_{tarrow\infty}\frac{f(t)\Phi(\int^{\infty}tf(u)du)}{F(t)\Phi(\int^{\infty}tF(u)du)}\geq 1$ .
$f(t)=|x’(t)|/|x’(\mathrm{o})|,$ $F(t)=H(t)$
3. $H$ $\int_{0}^{\infty_{H(t)d}}t<\infty$ $\mathcal{H}$ . $D$ $x_{0}$ H ,
$y\in\partial D,$ $\gamma$ $x_{0}$ $y$ .
6
$a)H(t)$ $t$
$\lim_{\gamma\ni x}\sup_{arrow y}\frac{\delta_{D}(_{X_{0}})}{|\gamma(x,y)|}\int_{H^{-\perp}(\frac{\delta_{D}(x)}{\delta_{D^{(x}0^{)}}}})(Hu)du\geq 1$ .
$b)\Phi$
$\lim_{\gamma\ni x}\sup_{arrow y}\frac{\frac{\delta_{D}(x)}{\delta_{D}(x_{0})}\Phi(\frac{|\gamma(x,y)|}{\delta_{D}(x_{0})})}{H(k_{D}(x,X_{0}))\Phi(\int k_{D}(xx_{0})H(\infty)u)du)}\geq 1$.




$(\alpha, \beta)- \mathrm{H}_{\ddot{\mathrm{O}}}1\mathrm{d}\mathrm{e}\mathrm{r}$ $H_{\mathit{0}\beta}(t)=e^{\alpha\beta-\alpha t}e$ $H_{\alpha\beta}$- . $H_{\alpha\beta}$
$\hat{H}_{\alpha\beta}(t)=\{$
$e^{t}$ , $0 \leq t\leq\frac{\alpha\beta}{\alpha+1}$
$e^{\alpha\beta_{\dot{\theta},}}-\alpha t$ , $\frac{\alpha\beta}{\alpha+1}<t<\infty$,
$\mathcal{H}_{1}$ , 1 $\hat{H}_{\alpha\beta}$ - ( ).
$(\alpha$ , \beta $)$ $D$ $x_{0}$ $\gamma$
(3) . $x_{0}$ $D$ $\gamma$
7
$| \gamma|\leq\delta_{D}(x_{0})\int_{0}^{\infty}\hat{H}_{\alpha\beta}(t)dt=\delta_{D}(\prime x\mathrm{o})[(1+\frac{1}{\alpha})e^{\frac{\alpha\beta}{\alpha+1}}-1]$ .
2 H\"older . 3 ,
3 $\Phi$ $\gamma$ $x_{0}$ $y\in\partial D$
$\lim_{\gamma\ni x}\sup_{arrow y}\frac{\delta_{D}(x)}{\delta_{D}(_{X_{0}})}\Phi(\frac{|\gamma(x,y)|}{\delta_{D}(x_{0})})\Phi(\frac{e^{\alpha\beta}}{\alpha}e^{-\alpha k(}Dx,x\mathrm{o}))^{-1}e)\alpha kD(x,x_{0}\geq e^{\alpha\beta}$.
$\phi(t)=1/t$
$1 \mathrm{i}_{\mathrm{I}}\mathrm{n}\gamma\ni xarrow\sup_{y}\frac{\delta_{D}(x)}{|\gamma(x,y)|}\geq\alpha$. (4)
(4) ( Smith-Stegenga [8], [9] . $\phi(t)=(t\log(1/t))^{-1}$
$\lim_{\gamma\ni x}\sup_{arrow y}\frac{\delta_{D}(x)}{|\gamma(x,y)|}k_{D}(x, x\mathrm{o})(\log\frac{\delta_{D}(x_{0})}{|\gamma(x,y)|})^{-1}\geq 1$ . (5)
(3) $(t_{2}=\infty)$
$k_{D}.(x, x0) \leq\frac{1}{\alpha}\log\frac{\delta_{D}(_{X_{0}})}{|\gamma(x,y)|}+\frac{]}{\alpha}\log\frac{1}{\alpha}+\beta$, (6)
(5) (4) . (6) ,
Smith-Stegenga [8], [9] .
(4) , $\delta_{D}(x)$ $|\gamma(x, y)|$ ,
$\frac{\delta_{D}(x\cdot)}{\delta_{D}(x_{0})}\geq e^{-\frac{\beta}{2}}(\frac{\alpha}{\alpha+1})^{\frac{1+\alpha}{2\alpha}}(\frac{|\gamma(x,y)|}{\delta_{D}(x_{0})})^{\frac{1+\alpha}{2\alpha}}$ , $x\in\gamma$ ,
. , 4
, $\phi(t)=o(t\frac{1+\alpha}{2\alpha})$ $\phi$ $(\alpha, \beta)- \mathrm{H}_{\ddot{\mathrm{O}}}1\mathrm{d}\mathrm{e}\mathrm{r}$ $D$ $y\in\partial D$





$k_{D}(x, x0) \leq C(\frac{\delta_{D}(_{X_{0}})}{\delta_{IJ}(x)})^{q}$ , $C,$ $q>0$ ,
$H(t)=Mt^{-\alpha}(M=C^{-1/\alpha}, \alpha=1/q)$ $\partial D$
$\delta_{D}(x)\leq\delta_{D}(x_{0})H(kD(X, x_{0}))$ . $H$
$H$ $\mathcal{H}_{1}$ , . 1
, , $D$
$\alpha>1$ . $\alpha>1$ $\gamma$ $x_{0}$ $y\in\partial D$
(3) $(t_{2}=\infty)$ $\gamma$ , $\partial D$ $x$
$\frac{|\gamma(x,y)|}{\delta_{D}(x_{0})}k_{D}(x,\prime X_{0})\alpha-1\leq,\frac{M}{\alpha-1}$ ,
, 3b) $(\Phi(t)=1/t)$ 3a)
$\lim_{\ni\wedge x\prime 1’arrow}\sup_{y}\frac{\delta_{D}(x)}{|\gamma(x,y)|}.k_{D}(X, x\mathrm{o})\geq\alpha-1$ .
$\lim_{\gamma\ni x}\sup_{arrow y}\frac{\delta_{D}(x)}{\delta_{D}(_{X_{0}})}(\frac{|\gamma(x,y)|}{\delta_{D}(_{X_{0}})})^{\frac{-\alpha}{\alpha-1}}\geq M^{\frac{-1}{\alpha-1}(\alpha-1)}\frac{\alpha}{\alpha-1}$ .
( 2)
$k_{D}(x, x0) \leq C(\log\frac{\delta_{D}(X_{0})}{\delta_{D}(x)})2$ , $C>0$ ,
$H(i)=\exp(-q\sqrt{t}),$ $(q=1/C)$ $\partial D$ $\delta_{D}(x)\leq$
$\delta_{D}(x_{0})H(k_{D}(X, X0))$ . $H$ $H$
$\mathcal{H}_{1}$ , . ((7) (5) )
3b) $(\Phi(t)=1/t, \emptyset(t)=(t\log(1/t))^{-1})$ 3a)
$\lim_{\gamma\ni xarrow}.\sup_{y}\frac{\delta_{D}(x)}{|\gamma(x,y)|}\sqrt{k}\geq\frac{q}{2}$
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